¥J5)c 14 ¥ 6 ^ 3 a 



TlOl - 0051 *^fB5^{^BaEWH*#«fflr 1-3-5 mUiMf^U SPg 

TEL 03-5283-3260, FAX 03-5282 0252 



14 ^ 1 ^ 7 B 

fcbl®#-^ : 2001-398911 
tam^^ B : W-^ 13 ^ 12 ^ 28 B 
fcBiS A : ffl -Sr 5 ;i':^^^^f: 

itJSI#^ : 2002-15087 
&m^^ B : ¥^ 14 1 ^ 24 B 

mmm^ #a 2002-15088 
mm^n b w-^ 14 ^ 1 ^ 24 b 

mm^^ : 2001-398718. 

mm^M B : 13 ^ 12 28 B 

mm A : H#{k^«^t:^a 

5. ^mm^ : m±m»:. ma m (E.^{t^^m). mmm^ (mm:k^) 

aJSH#^ : Wm 2001-398719, 

tam^^ a w-^ 13 ^ 12 <^ 28 b 

6. : i5rgp;ii^§g. si? m (ftar^b^x^^^) 

: 4#® 2002-056907 
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: 2002-056908. 

8. ^BM^:f^s^ sg, moi-^, msmm. mr^^ (a:^mm^m) 

tam^-^ : 2001-351251, 
tam^M B : ¥^ 13 ^ 11 ^ 16 B 

mmA : B^mmw^^^t 

; #iS 2002-062628, 
tam^M B : ¥J5£ 14 ^ 3 7 3 

tamA : B:^mmw^^it 

10. ^Bj^ : ^^^^ i^^uj:mmm±^}, mrx^ (b:^ 

: ^® 2002-062639, 
tam^M B : sp^iK 14 ^ 3 ^ 7 B . 

11. ?^m^ :mmm. ±##*, ^jk^^, (^v-^^^) 

B : ¥^ 14 ^ 1 ^ 9 B 
: I^Si 2002-002088 

tam^^M B : ^J5£ 14 ^ 1 ^ 9 B 
tii®## : #i| 2002-002089 

13.%.BJ^^ : ^;„^^^ ±#^-*, ^^0. H^^Jt^ (^y-^^) 
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3=C 



¥^ 13 



¥^ 14 ^ 3 ^ 



Sit* Itffl&A ib^S^fig^ii'i^^ 



3.1.1 mm 

(1) mm^''^^ 

^/N^ Ko^^•-^df•t^'f K (HPO) ^ffl V^S^Nyl'ri >fiT-fc5, 

i^-e3^^>< y •> h:^ih^tcbb 1998 i^m.^X 40% (^^ 180 75 t/y) tTji^^T 
PO miS&{c:M-r'5g^%;655gA.(cfT^flT*5 , H2O2 ^ffi -5 :^^fe (H202jfe) 
<ti^5,^.T% #*h<t p y V h *-C^JE U-CV>5 'b<?50. X^^klcl^i^^ 

Cl2<^ J: 9 h 75s ii^ -5 i 9 ^.ci^d^^lv^ 

(DH2O2 i 7 p fc' i'>'(^SJ^:;^^i^o ioo%ifi< PO -cfcSo 

H202&(0«:t>±^jfcPp^li-'^Ji. ±^ < ^yiiX^(D 3 ^JcfcS bttSo 

®POl|X^ (Ca' ^— ^) ;55-^J^teV> 

®P< — /HHllRioJ;0«PO»a!{0 3i4!./wd(?— rz;;^ 

»:T'#iTfJ. P P fc Ky >'fe?rgtm;tSMf^;^SrfiF07^p-fe•^J5^gfl^prigi 

#tLtt\ ^m^nnfiffi^f^'^m.^imm^i^^^xit^ p p t Ky >'&$:g^ife;t 
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mm po ^^m(Dm9SLmm<Dmm^nom^:rtii;^:^^ h^it^mmii^ib(r>B^i: 
'^<D^'bt^£^mmm^^m^noo mh. H2/02*»?> H2O2 ^-g-fife-rs/itiftfc 

iU^ H2O2 t C3' Tl^b PO ^^-a-fig-rsftfeji^i: LT. BM<0 PO iR^ 20% 

(on C3' ) (D^-y^ t^£^mm<Dm^iikPi^n 
(2) xn^m^^ 

/Os^i^ib HzOz^'a-^-r-S^KJt::*^ J;t>* H2O2 <t Cs' b PO ^-a^fiKt" S Sf£?<^ 2 

(DH202-a-fi£ in^mmt^) 

o^B^ett^^^' y y h T'fcS TS-1 n^mti- 1982 ^(C $8^ ^ tvT V ^ 60 ^ iJ' 

/ >V h«sja£lcov>T{4, • TS-1 ^{t*<b-r5«B^Hi4 (•^'f o 7^-7;^) 

^^'y i/y h, • Ti-MCM-41 m(Dm^mm\cm.m^^n^ ^ y^-^^^ 

^yi^y^Jr- h. • Ti02-Si02=3p-irDy/u^<Ofll3g^IiJf±=Sr^#:t>tv^T^/P7r 
^^^y S^y >r— h{c::*c:J>-t--5 i: , H2O2 J: -5 d b' uxDJ^TK^i^^bKf&f- 
tKW'S^p' yjj^— 9;^^;$' y y -jr- h-^r^/u^ r ^f'^' y y ^— ® 

^fatt^^y i^y -Jr- hftbg|{roV>T{4,^ 3.1.1-1 (c:;^-r<5ifejK;5^^iPbnTl^-5o 
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« 3.1.1-1 














mn^ (A) jKi 


TS-1 


MFI 


mm 10 s 




.5.1X5.5, 5.3X5.62' 


TS-2 


MEL 


mm 10* 




TS-1 1 mtm c 2> 


Ti- /3 


BEA 


mm 12 a 


^ 


5.5X5.5, 7.6X6.42' 


Ti-ZSM-12 


MTW 


12 m 


m. 


5.6X7.73' 


Ti-MWW 


MWW 


mm 10 m 


m. 


5.6X4.0'*' 






12 M 


u 


7X7X 18 


Ti-UTDl 


DON 


mm 14 M 




10X7.55> 



^np5<^M^«<D 9 a $4}'^^ 10 M^^IB?L^}to:i t ^J.^\± TS-1 i: 
PI CtSJt^ito TS-2 fsin-bitlJE^^Ji&f LV^M<^-C-*>5, 

ft 51*? fifj ftfeiE i^l. M i: # ;t b tt S 14 K 
TS-1 tiioVT 

L;5» L. m^^O TS-1 "C-ti* yt*«!!!jaEtt^;5>^-f5>T'*> 0 , ^^ii^^^^ t SbttSo 
TS l g>gfe^>;iov^-r 

TS-1 ft6JilS|$5!i£(^efeS^tWJi#< ^^^tt-CVN^ t<^0, H202»- J; -5 C3* ^ 
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• i^y/v-fk^&a^jwis po m^m(o\^± »o> 

Lfc TS-l«!feiS^O!KT-@*5 0.2;i m -C*fe5 r ir jj* f>!|t^<0^:^i^ t fc b "T 

^figfSttfirS] ± L r V ^ y-c * . ^fd PO -e*> -5 ^ x.-c 5 

' ^mmm\cx^mikm.^m (sda) ^*"> 

y Ti-MCM-41 ^(^^ y jK-^ ^^^ y y ^— h coi^TK^kS 

#f<0-oX'fo<9, </ y -ir — /^|i^|g^fflV^S*(c J; tJ , v- 7 y y 

y y^— TS-1 O-a-^I^*^^ ISnm (73;^/— ^^^i^ 

i-5*tci *) y y?LSr4:^^-fr5*-i*T-fc-5o c<^;^fe{c j; •? , H202{c J: 5 1- 
ZSM-5^-a-^^. NaOH7k^^dJ{c!giS$-lir, jtlDfIR $ ^ i {c J; t) , ZSM-5 

-gis;is^fflu, y yTL/j^^^-rSo 

7L-t?{4;^j: < , TS-1 <D-i$^m^<D^mmKx^xmf&^n^ ?i yiit^^hti. 
mm^m'^-r^mx»>?> t%^hn?>o '^(om^. ?^ ^ y -/^^mmmxitmrn 

^a^^JfCj:^ SDA ^5fefr-ol,NTW. ^tB-C'iS® (~350t;) T'yi?y— 
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/ v-y ^- h<D SDAl^5feJi. ;^ y^-yT^^-^ / V ^— h iztt^miU^ii^A- 
±;i5Wt*^Ftv-5„ /ciAcL. TS-1 «4aE^co^^-C ii, t h tm^ai^i^m^^ t ni:> 
Ti- g tr o^,^T 

wtt*T-. Ti- 0 (CO^^TIi. H2O2 Cli fc- U-VCDni^K 'XbSli^trfcVN 

TJ^v^^ttcD t,<75<i*n^ttTv^/^v\ dtbli. cnST', Al ^SrA4x/j:v^i SIM 
TEAOH i: SDA (^SJt^AE3^l) i: 1" 6 t (^^{cot, >T . C Tt ^Mffi-T -5 tAT 

y/w=i >'x-<— 3 :^jfe + 2S|igiP^.^fe{c J: 0 > Si/'Alit>700 9 Alcod^^/j: 

Ti-ZSM-12 tCol-'-r 

Ti-ZSM-12 tt, ^^1^;>< UV-l. 6-k*^'< y :?'a tVWT A fc Kn 

=3e^'> SDA i: LT, l8${-r5:*rife;a5*P bHTis , ^ 3.1.1-1 tc^ LiTc i *J 
•3 . 5.6X7.7 A <D^^ 12 M.m<omil^^ir ^f^m^^ y '>V 'ir- hT-feS 6>, 
1 l^m.^^•t.§^^m^(Dh(D7b>^^tlX\^^i>oXm(o sem ^S*>?jM:£:-t-5 . 

0.1~0.3;z mO-eS$ 2~3m m @;^-C$) -5 <t -So jNe?LSttTi-/3 i:lt-<« 

t-^-^/h^v^Tjs Ts-1 ictt^x^-^^^ tbxh^<DX'. y tJ' y — /^^^^^1><^^^T' 
Ti-MWW (COV^T 
Ti-MWW t±^ 3.1.1-iM:^Lfciioi9 . 10 MSI*3 J: t>*®?^ 12 MSS 

(o 2o<^*iBTLfiijt?j5#^Ei-5, ;=^-^^--'5r-v'i4, mm 10 

*ffl7L^-\r :^^w^i^^5oT^/^S 7.1x7.lxi8.2Aco*fflTL-C-fo "J , ^7Ll^(DS£t!c 
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75^ Ti-MWWM^S^^^o^,^r li. 2000 ^jctK^ h bp ^SS^ir/u^: 

C< 2000^{CigS{k<O^Pgf;i^^ Ti^S:^ALfc:Ti-MWW«>^^jSE;4S1gJ*T«^$i^ 
Ti-MWW H2O2IC: J;5ra f 1/ i/^bS^^Ji. ¥^ 12 

f^^^i^ + 'jy t\^^ 0 RJZ-mm\-i TS-1 «t*^cD?Sttz5J Ti-MWW ftfe$S©f§t4^:'c # < 
Ti-MWW TS-1 M**<?>?SttSr:^# < ±IH]oTV^5o fc/cL. TS-1 

X Ti-MWW ttj^ETiS iftLfc'{t«ttfcttig^J#o;5^Jgts t /£ -5 fR&J±!S^E© t^^ 
b^^L, Ti-MWW M^ftfi, 7^:^l¥^Stt<^fllitSr#*?:>c# ^^^*SD^=^jt 

TV^^<t%xbil.-5fc*,^<7)2 .^>4S_h^< iSftfi.^ y — /I'^JJSEmT-*^ TS-1 
Ti-UTD-l (Co^^X 

Ti-UTD-1 fl^ 3.1.1-1 {C^L;ti:*5«?. 10X7.5Ao^^ 14 Mm<^iN8afil5t 
«:l^o:*C*iBM(Z)*S^tt^^ y ->y 8> „ li5i:)KT-(4, 0.2~0.3X5 

L. 4ge{4Ti©#^tO?S^{c^^ns Ti «r#*&rt{c-&tr^^ Si-0-*3l5<0 
IRKJRk*-^ S: 960cin > i , 4 BBfe Ti 5r#*&i^ fc-^ tp^^ ?>ix S UV-VIS 

J; 5 220nm {i-ifi<^5®ijK l^ — li' li^ ?>n5 ©O. 7"^"^'— if TiOzH^UtE-T 
-S^-^tc^l^S UV-VIS sionm Hi5:(0 t^iz^ < n.hf\. . Ti 

®H202^^fe (^^feJRftfeJJI) 
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3.1.2 

i5> tf 1 1 . G C Jo J; 1/ jjS ^ ^ M ^- V ^ T *J ^ o c 



(1) ftfejiJEPlii 


Si(OEt)4/^y7" !>«• 


® TS-l ftfej^PSU 








A.Thangaraj h(0^m i8> (B jfe) — 
B Ti CD:/ b dri^-f KSrfflv^Tv^^o 


I 20%T?AOH Tk^fK ~ 












r -« 








I6%TPA0H ^mSi ~ 



















m'skU-^M (SDA) tirtTASo^pCOT" h ^-ri- 
PAOH) C«:R^b^^c ^iK) .tv^h^-n-:^ 

n fcVwT>'* — Ay a-T-^ K (TPA Br) 
^ ^ :t > \. tz U ^ <0 2 S^O 
TPAOH ^Srffli/^fCo rtbti, K >r ;t V^ 
f± Na '<:^:^Sr-^*Jtl/^rfjflg<0 TPAOH 
A#-e # /jJ o 4?) T- 5 „ 

mis CD 20%TPAOH TK^fKtfcDK'f 
glJgfi ICP ^3fe-C'^>«f L^t^^. 2300 ppm 



rtrfl5g> TPAOH ^fflV^;^ TS-l 



EtoH e* 



T 



ZEZ 



I 



TS-l 



m 3.1.2-lTS-l 



m^<r> TPAOH TS-l ftt^|S3®Jfi£JlT<0 J; 5 (cno/c. -rf£t>i^. 
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OTPAOH (MMitf^ i^jjSTt, i^l/^XtSif L/^>6Sb Ti-^»7li 2wt% 

X 0 ti:&<D TBOT i^m'r h 7 7^^/1-) (MMit^ 

IPA{c^fi?$-frfcm. fSTL^Co 2^1^ 1 B#r«^JS«^Ufc^. TPAOH <Sr?gT L 

=> <sr^m±(c# L. 8oicT'T/v=«-/Koi^.*^tf oyh. mm t i^izm^i'^mM 

10°C. 5 B^PBTX^^ft^ L^, 550t:X 1 Bfr^T N2jt^^ LHJC^CO* *<7)?ajSX' 
^^ -1- Air i9 #X.X GC^PBTijt^Lfeo ¥^ 12 •f|F^<D;^:^$g^#X-gS{C$B^ L 
Xvn;5 i: io t? . ^ *X(±, Ti -b-^<nn\^. i&v^^St* fen 

^CV^fcfe. TS-l fi4J^<D^i5fcf^{^± Ti <0|^*^:KiT<D^&XtTo fc, 

*-f. HCl 99.7%) ^^^y-yw (tAT EtOH) (M^ 

M;^ EtOH 4t^)lCPiil{X$-& 0.5mol/l HCl/EtOH ^ I^iSJ b fc„ 
TS-l M^*&*<b^#ibixfc HCl/EtOH ^?iS<!rSi«|2^=-^7^:7n ^-f^iti^:^— h ^ 

•^i/^-v^ ^ 5' ^ — 7-^fflV^i§^^^XF^^!|^^tgi^ Lyhp 14 B^rBl^^;^ — 
h rJ' L/c^I. rt^ife^ffii tii Lfdo HCl/EtOH ^j^? N2 X'^< ^ 

1> feAP^L, TS-l ftb*^<lr^^^@$-tti^c„ ^|g^@ $ -ttXlt fe n 

/c@^*:iS^5E{cy 1^ ;^ ^-^6aiSgS^ffl^/^X EtOH XSfe?^ L yt^, 150"CX 2 BfPB^ 

mhir\.fz.mmw icpig^5>w<^i^*. i.3wt%(o ti ?r-g-j^, 

UV-VIS ':i^m(0^^^. Ti ^feif^S/^fV^ TS-l «!fc^XfcS*^?ife^ LX 

ai!{o TPAOH §rffiv>ys: TS-l t^i^mm 

e®J<^ TPAOH ^fflv^yt TS-l«!l!j«P®J{4UiT<??J; b \,zmm\.tz, 

TPAOH mm 

TPAOH{4J!JiT<OJ: 9J::|iSJLfc„ Cim<D^^ Tt^^mmnny" =^ h'AlOlD 

7"7a>'M:*7 Atc^teiKLfCo 2 {SM<D 4%NaOH 7 Alrgftii $ 

•frUftCl OHM{-b/t„ iggu^XifiE7KS:;<7 7^{ciiL. f5# LXV^S NaCl *5 J:t>* 
NaOH^I^^L^o mflgO TPABr ( 7 VT ^ :/) iisgH^i^5|5^jfJfi;KC^fif 

^-Br, ;«;7A{r»ftia$-fr Br^-f :d-i^3^^{cj; •jr^^L, TPAOH TK^fSSr^fCo 
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htitz TPAOH 7i<immi:^^<^^^—-?- 
-ejSi^ 27wt%TPAOH zK^fJSS:=}tfco 

A<imm^<D Na Jd-i'ig^tt loppm mtn 

TBS) WT-C'fcofco 



4%NaOH 



TPABr zK^jK 



T 



TPAOH 7)<?g?g 



113.1.2-2 TPAOH Pii^D — 



M 



'^-lOlD 



4%NaOH 




TPABraq 



113.1.2-3 TPAOH liSiiySff 




TS-1 



7Kp"p) SrAtL TEGS ^^«¥Lfc:o m^mW\^^J:7!)> h<}^m<D TPAOH (^©i) 
MTL, ^^v^Tl^^#Li^ki6S^> Ti-^fl:;6S 2wt%{c/j:a J: 9 ?:c»<0 TBOT (.MMit 
fig ^ IPA {c^«?$-ti::^c^. ?®Tbfc„ mz. l^mmWLtzm. TPAOH 

mRg<^ TPAOH ^m^^fz TS-1 1 Fiit<o*-j£-c'fTV^. TS-1 mm^^tzo 
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(DTS-1 mm;^ 'f-Mt 

K (Mff.it^ tc#e>nfc ts-i ^ 



TS-1 



8i*MeOH ► y77>^'^ 



CH3M R I 



10%NH4CI* 



1—1. 



TS-1 



^tPjix/c TS-1 M**{ii^JlT(0 J; 9 ic^M L 
/c„ * TS-1 ftfci^£*&*^?Li^iT' i < -r 9 ft 
Lfco TS-1 OSNa?L^i J; t) ^Ti^r^tN 
*<dM;*:^:/)Px. 20mm* <?5;^7' ^;^iSJ!jp 
mf$.mm\^XiX. 40Mpa -e*^ 15 ^)-J!)PJE^M 

#f!S^-5V>T- 0.5-lmm tr^fiiLyto 

®Ti-Mww v' y /w^k 

Ti-MWW ttlSE ft. Chemistry Letters,774, 

(2000) {t?am^i^Tv^'5lSlS^i£^-^^or|!E 

Ti-MWW /HkfitiTf^J; 9JcfT 

o/Co 1, 1, 1. 3, 3, S-'^dr-tJ-pt 

-> 7 -t^' i h <k Ti-MWW ilife 5g 

^Sryg-g-L. 1.5 h y 77 y:J'^$-ti:5r i:T*-> 



El 3.1.2-4 TS-1 



Ti-MWW ttit 



1,1, 1. 3. 3,3- 



y 7 9 s/ ^ ^ 
I 



gfe>» 
T 



■>!)*ft; Ti-MWW 



3.1.2-5 Ti-MWW 
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Pd(NH3)4 
(N03)2aq 



Ti-MWW 



H2/N2 



® Pd/Ti-MWWMIK<Oia®} 

Ti-MWW «t 5r 11 ft^ ffl V ^ -C Pd/Ti-MWW 
ftfejS^rllMbfc. S-f, Ti-MWW MjSEl5>7|Sl^ 
Pd (NH3) 4 (NO3) 2 (NE >Jr A -V y h) t 

Tiiom'tmmic Pd laifSAs iyft%\zf£i,x 

L-^ incipient wetness fefdJ: Pd 
(NH3) 4 (NO3) 2 ^ Ti-MWW ittiKtfi^ijsJw^ 
Sffif^Lf::^ ^{c^SLfc^iiaE^ lOOml/min 

coN2:^roT. i2ot:T' iB#r«m*^ufc„ iitv^ 1213.1.2-6 Pd/Ti-Mww 

T 10 ml/min H2 ^ 200 ml/min O N2^j5£T d - 

icmm^X. 1501CT- IHtrsliSTnU, i?cfe<D Pd/Ti-MWWftb^^^fco 



Pd/Ti-MWW 



(2) K!:L^mmts^x/^j^^ 

{*atH L^^f ^cev^, Wai^t^;*^^ 0-7 h ^7 7 tc j; 5 5->Wi3J:t/ig-r >';^f 

• @ ^ I* 5ft ii S f& ^ ffl V ^ »S ii R « ®^ 

^^ffi^i^g : t ^-Uy h/-?.y;{7— K& HP6850 K -9" 7*7 — f^) 

F.I.D^^ttlSg 

:5>4ff;<7 7A : HP-WAX (f^tB : y y =« — /u) 

60m, F'SfS 0.25mm ^J? 0.25// m 
:»-*ff:^^ : -!^>'7'/i'fTiA.^» 2// 1 

;^ y -.y h :J>*f y^zfV -y hit 100 : 1 

> 31 -> 3 i^ias : isot: 

V-f -r ^— : 200=0 
*7.A#ra^# : 35\: (5^» - (10t:/:J» -*200'C (8.5^) 
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• 



GC-MS ^>*ff ( t ^ - F y * — Kit HP5970B 



: 4mmm. ei 



f-^'^v-l'l^ Ig icm Imol eSSf 20ml <t: MtK 20ml ^JD;t. 1/lON KMn047K 
2Mn04 +16H^ + 5H2O2 



3.1.3 um^^W:tnm 

(1) TS•lM^SE^rfflV^fcH202^CJ:5 Ca' <^:i^jK=3S^ v-ikRf&IIS^ 

|SI®{bfc:|^lTOTS-l«ljK<Ol¥fliillSfet LT H2O2 J; 5 C3' <D^7i^^->it=e 

7'/\^mm^&.T(om'on<itio (03.1.3-1) 
• mmi^nsi fnkm 

' e®t TPAOH srfflv^fc Ts-1 mm 

*-r, uMLfc Ts-i mm^%i¥X'A<mw\^. m^M^- h i^—zfizAnito 

H202z(c^jRi:^ ^ / — /^i:iNe;^K^Srfflv^, H2O235S 5wt%, tK : 47.5wt%, 

«Lf^. S^T-iffiHT^^ h<SrfTofc^, ML. t^fb C3' ^3te«L/Co iSib Ca' (O 

tlt'Ti^^^ofcBtrB^JiioJ:^ 5^>rBlT'foofc, i!5cJC N2-r' 2MPa *T'#ffiL;to Ji"- 
h^' U— y^ 40°CcO?^?SJcAn. F^?fi;6^ 35t:i^/<Cof:iB#,*rT'Rft:W$^<t Lfc„ 

^«tBgP(D1^^y/^{i 0.2 M m MtKI^x 7 a > :7 ^ /w^ - i,^-C/l!l;*Jt^^>gg L 
/c^, D-T h y 7 7 ^ ^ffl^,^-C^>^ff $rn^<fo/i (1113.1.3-3) , ?K 

ffiicoV>T<i. ii202-^m^x>m^n^j:otz (H 3.1.3-2) , 



mm 
mm 



2Mn2* + lOH^ + 5O2 +8H2O 
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- h 









» 4 ' ■►^ 



-C3'.N2J®i^ttji 



■V :7 n — 



1113.1.3-1 /^.y^Rf£;; = 



1-^ 



cu 



r 
I 
I 



(113.1.3-2 H202:tfl:5>*ff : KMnOarSJt^-^'- h 
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I. tun 




0.0 2.6 5.0 7.5 



10.0 12.5 15.0 17.5 Zo'i 25.0 27.5 10.0 



1^3.1.3-3 H202(c: J; ^ C3' (0:x.:^Jfi^itS.^t>M^y<^y=f-R!t^^ 
fiK#3 GC ^-r — K 

SiESi^«Sr* 3.1.3-1 ir^-t-, 

MiK^T^ffl L/h TPAOH O Nat. KSJ^fi, S^i^iOJl , 2300ppm T- 
fct). mK.tzTPAOH(OSiA^hnW'f-?>t. /ttgllCMLT 45000ppin <75fl:iiJ^ 

ftfiM^r. Ii!®!8#, En^*«ft-a-^^lc. i5feJf L/i*g(D pH *s 8 eATI;^f-5 ^T' + 
1^ * i- 2, ♦ ;4 5 m 3t5 /j; t > t % ;t b -5 . 

TS l ^^{Z NaOH Dope t" -5 t . IR <D 960cm > <Oi^^fh Ti S Jfeeo f — 
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• TS-lftlfej^-^^^l^ Dope ^iX^tzTJ^-il V (* .-B-fertO Ti O-Si ^S-g-^^Bff 
mmir^ii(DtBt>ti?>i)i. *SS^kB#lw TS-1 mmi^^^ttXy^^tzT V it. 
TS-l 'i-fe^flt{c:5*< ®«L-CP^f^^/J^jSv^fci^), ^j^SLLtz-W^fHo) Ti-O-Si 

T/U:^ V ■^m^^mi.tz TPAOH ^ SDA lcffli.>fc TS-1 mm(I>(D 
UV-VIS;^-<^ hyw (113.1.3-4) -C'(±. T-:^^ — if Ti02 /i^^^tii ^ ttXV^/ir V^CD 
ic^ Tyv;^; V ^MSri^* L/c S M TPAOH ^Sr SDA <b \^xmm\^tzMm®(0 
UV-VIS h/W^H 3.1.3-5 I'ii^-ro <tt JIE® T' li , SlOnm {^Jfild^SiJ ^ H-S 

T-J- ^5^ --if Ti02/j5A^ < a;t-rv^6o :i - ^ J; »; , WTcrj*:*^%^-e# So 

9oooppm COT V ^m^Mm(Dii. mm^mtmf)^-^ tzh <D <D . po oitR 

m (on Ca' ) fl 99.1%<^^iiV^^iS{C7kofCo I^Hlifio^ 19 "b ^j: TS-1 

Cl (om^^fr-otzi)'^. ^W'^<Of&mz.{^. 0.86wt%(O Cl L-Cio 1? , p< 

^y-/i^T'fi-H^5-tc Cl Srl^^-rs^dSSfi-Cfeofcfc*. Cl {c<fc-5®f-^. 
{cJ;or PO ;iS^JJ:^ibL, PO jlS^^*s{gT L^t t m^^n a„ 

Si-MCM-41(Z>^y --\r->'«'K^{cJ;S*B«!t3ffiO:i^ife=S:#%{c,H$ig<Oji<9 . 
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# 



LA^L. IR <^)^*;0»P>l±, TS-1 ftfei«|Bliaii#tc:-^*nTi/>fcT/i-:* V it. Ti 

^^TPAOH ^m^^t^m^(Dmmi&mmt<ommmm^•iTy^^:tJ v ^mx'iiyj:< . 

T^^J'-'^" Ti02 ^-^tf TPAOH ^ SDA t UTPS!* UfcfebiS® cOSf^^ 

T^^-if Ti02^-g■*/^^^®f^ft^l^ TS-1 fiim®x <9 hfskmm^r> 

i^</^oyho a?^LTV^S 20ppm ror/P* y lwt%i^A±-g-*ixa Ti {C 

• T^^-if Ti02 19 ,^WUi^£V^7J», $>-5Vn{±, T — 

if Ti02io J:t>'T/i-;t; y ^miiii^icmmmmc±^ ti:m^^-^^i>^mii>h^o 
T-r^-^ Ti02tt, H202^:5>^-r5*:/65*q<btb-CV^S 20' i)^T-r^~'^ T1O2 
*^tf/5*jS®<D POil*^'*(on H202){i,T-:^i5'--^ Ti02 ''j: 
@<b J:^-^^^;^:^ < fi^:boTV^7:ci/^o SebJi. b7i^-C♦{i;^ev^;5S^ S^^cD H2O2 

D k-l^vtO^jK^v-fLStSSTfT 9 ^-g-tcfi, -tf Ti02 t;i J: Si^^fb^Km 

Ti-M WW TS a fit jSE ft t3 ?) ^# S iii V > ^ X > v- /I' ^ it o ^ i 7)S »j 

#6*:Srmttl LyhfcA, ^"tiT-tt 5 jJJ , TS-1 5if^«^f*fi. -M.Z.Z.X^mt 
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« 3.1.3-1 TS-l ft!b^J^^ffl^^fc H202{w J: 5 Cs^7ti^iyitS.ft^ 



N 

0 






Na-fK 

^ft 


Ti 

\/o) 


PO 

fSttJ^l 
(mol/h- 
g-cat) 


POS^ 
on O3 ) 


PO m 

(% on 
HaOa) 


<1% 


® 


TS-l 


mflg TPA 

OH IK/fl 


9000 
ppm 


2.2 


0.027 


99.1 


61.2 


Ti W 




TS-l 




20 
ppm 


1.2 


0.073 


89.3 


73.4 


Cl: 
0.86 
wt% 




TS-l 




20 
ppm 


1.2 


0.062 


96.2 


78.9 




® 


TS-l 


TPA 


<10 
ppm 


1.3 


0.091 


91.3 


75.3 





: 50mlSUS;f-h^l'-7*,40*Clh,3MPa-G.ft6JK 0.1g,C3' lOg, 

^fSO?.'-* 47.5%/7K 47.5%/H202 5%) 12.1g 



I I . • I I > I M ' I I 



I I . 1 I I I T I I I- 




400 o 




[113.1.3-4 TS-l mm 

Q)(D UV-VIS ^-J^ h/u 



III 3.1.3-5 TS-l f&m 
®C0 UV-VIS ^--t^ H/U 
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(2) Ts-1 mi^^m^'^tz H202^itmm 

TS-l ftl!aE®^fflV^T H202 5^^b^S^SrfTofCo Rmit. 50ml O SUS 5*"- h 

j;t>tfofc<, sus :t— h ^ (Dammit (Dtii6\z 8ox:x--Mi^. f 

'pmm-r h V <> j^(Dmamm ^p^tixmf^i.. +'Ami^\^tim. H2O2 

^mit ;^ y Ay U202= 47.5% y 47. 5%y 5% (fiitk) CO 

^<-;/^S:^?T'fflV^Tt^-5 tjt^ i: C t> ^ffl I. ^fCo *S*<±> $r EI 3.1.2-6 {Ctf-^-. 
H202<»: TS-1 ftli*iyt*(tT'tt, $i^^j^v^*:;i55t^$i^fc« 



5. 0 




Oh 111 Oh Ih 

mmcZ' : ^^^^ T s - 1 mM<'ti:' t s - i 

(e^PAoii) 

m 3.1.3-6 Ts-i mmi:m\'^tL H202^{bi^^ 



^ 3.1.3-2 Ts-1 f&m^m^^it HoOi'^itmm'^^ 



mm 

No. 






H202jiit/Wt% 


H2O2 «t^/wt% 


H2O2 


@ 


TSl 


0.10 


4.934 


4.938 


100.1 


® 


TS-l 


0.10 


4.934 


4.945 


100.2 



BLft^W : ^<^y^R!t. 50mlSUS;r-F^P-7' ,40^,lh.0.1MPa-G,MjSE O.lg, 
^je?^?.'-* 47.5%/7K 47.5%/H202 5%) 12.1g 
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(3) Ti-MWW «!b^!S^ffl^^fc H202lii;-5 Ca' /i^ ^ i^^bSJ^^IIil 

tATO Ti-MWW fi4!IJUco^,^T. Ti-MWW MIS^?rffl VNfctA^ji. 3.1.3. (1) TS-1 

• Ti-Mww n^m 

• -> y Ti-Mww ftbit 

Sf^ife^^lr* 3.1.3-3 t^TT^-f-o ;^ / —/i^yTi^mm^m^^tzm^. Ti-MWW 
ftfelSEfi, ftb*JI?£tt. PO il^^(on Cs' TS-1 tt-^T <b 

TS-1 «4Mt'tb'<r;'c^^cC^^ffia^^*5. ^t:L:^—y<-^-iycDmm 12 mm - 

m6<Jtc:. tti^Stt^s TS-ltt!jSE{cit'<T{Sv^^lli:/j:ofct#;t e>ixS. 
^yh. P0 51^^(on Ca' )'b TS-1 ttiSEJ: /j:oTV^5;6S. ^Ol^HJ^o 

v^T«. ^tr Ti-MWW 7 y ->'VSj4s#k ^fiE-r-S^l- J: eWflHi^iS^ 

*r-c, Ti-Mwwftba^'Srv' y /Hk*aa-t-5^{- J; 9 , ±m<D 2 (ommtom^ 
^m^tio ssS:^i±. sf&iss*^^^ 3.1.3-3 (d:^ uyt J; 9 ftfeiSEStt. po^^ 

'>y ^Wb^iaaLfe ti-mww ^ y — /w/7k^jaE^fflv^fc^-^<o ts-i 

ftbja^OtttE^Sr^C^ii^-efeS ^ t ;6Sip;e,.ofc, rcoriJ;'?, UATO^dS^® 

• Ti-MWW fitj^Ji, iS7Ktt<^^-e TS-1 fet!li^{c^^SA5, ifc«S[0.fe-eiS;6McW^iJ 

• i«7k<klc J; PO il4R^(on Cz' Hi^^ < Ltz Z. i: 2: ^ . TijMWW ftb 
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^3.1.3-3 Ti-MVfw mmnm'^^ (;< ^ y -/i^ya^mm 



N 
o 




am gal >4- 


Ti 
(%) 


PO ±1^ 

(mol/h- 
g-cat) 


H2O2 

ifrU 

(%) 


PO m 

(% on 
Ca') 


PO m 

(% on 
H2O2) 




© 


Ti-MWW 


SDA: 


1.0 


0.060 


42 


87.1 


79.8 


Ti M 




Ti-MWW 




1.0 


0.121 


68 


97.1 


81.1 




® 


TS-1 


e®i TPA 


1.3 


0.091 


84 


91.3 


75.3 


Ti02 W 



JK-lTi-^1: : lCP^^i^^{Z^i>^A9rm 

: ^<y^Si}t^. 50mlSUSt-F^U-7*,40t:,lh,3MPa-G,ftfe^ 0.1g.C3' lOg, 
^j^O*/-* 47.5%/7K 47.5%/H202 5%) 12.1g 



• #m}tjiJI^-e<D Ti-MWW Ma^<0«!l^!^^4^|cov^-C 

Mili<DJ;?{r. Ti-MWW MSStt. 7^^¥«tt<DMit<^}^*5::K;^^=C^*ffifI5r 
}t*>. *fc, 10 ami ^;5^'oTI/^2. 7.1X7.1X 18.2A(D;^— 

J^*j. MIC, :^-y<--ir-i^(Dmm 12 (7.IX7.IA) <0:*:#/^^7L;05 4<>>- 

rr*. ^^T<^^^SE^'o^^T'b. Ti-MWW «!l5j!«Srffll/^T, ^ ^5? 7 

• T± h >' 

•v^h^kKn^^V (THF) 

xt K^^JS^^-r^yJi*. g^®f^5"/H4, H2O2 t^l^Lfc^. H202 AJJ^il^L 

*-r. 3.1.3-4 r-t h y /^/7k^^^S^fflv^fc^'a', H2O2 

feifc^^MJt^ lOO%{ciibTV>S„ ft6^i<Df§^4f¥«^c:{^/j^oTV^/j:v^75^ asf 
-<^'i^§kXh^ t^^hin^o ^ ibJc. POigif^^(on Ca' )t> 99%^^^T*J 

:ittt>{*, < _hiEi5iismiS;t-5o TS-1 f&m<Dmmt. 

•g■^col,^T^i, H202$5{b^;4nS(^ 100%{::ii LT v^ S ^ <!: TS-1 fAmt\± 
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Z<DZtX'0. Ti-MWW fiiJJ^fi. Ha/OaA-^ in-situ X- HaOa^-g-^LoiTj?^ 



« 3.1.3-4 Ti-Mwwmmwmt^m (r-t h y /i^/tk^^) 



N 
0 




mm 


\%> 


( /I* 

I mol/n 
•g-cat) 


H2O2 
(%) 


PO ig 
^^(% 
on C3') 


PO 31 

on 
H2O2) 




® 


Ti-MWW 


I — I Ml* 


0.1 


(0.145) 


100 


99.2 


82.0 




® 


T 




T 


0.121 


84 


97.1 


81.1 




® 


T 




0.05 


(0.275) 


99.6 


99.0 


84.6 




® 


T 




0.01 


0.515 


37.5 


99.8 


92.9 




® 


Ti-MWW 




0.05 


(0.284) 


100 


99.1 


87.5 




® 


T 




0.01 


0.464 


31.6 


99.9 


93.7 





: y<y^SiJt. 50mlSUSt-h^l'-7',40t:,lh,3MPa-G,C3' lOg, 



mmi^mmm 47.5%/'7k 47.5%/h202 5%) i2.ig 
T± h V /i-/7Kmm^m\^^tzm^. 11302 ^itmt'^mi ioo%ic^l. m 

« 3.1.3-4 IC;^ L^ci ^ tr, ftfeSES^r 1/2 0.5g {cgEb LTt, H202m<tm 

d5f5i^ ioo%(c^LTio«3 , f&m&t: i/io <D o.oig i^mhi^xmm(Diimw 
mt:n'otztz^^ o.5i5moi/h- g-cat t m^^mmmi^^Tjk-rmirm^ i^tzo 

^tz. m 3.1.3-4 ic^Lfei 0 r-fe h= h y /i'/'*:^j^Srffii^fc^-g-, 

Ti-MWW ftt*ji{i->y /wk«!!a*fT*3/jj< Tt. o.464moi/h- g-cat tm^^mmfs 

tt^^L. POjl^^(on Ca' ) t> 99.9% t iSJV ^ fit >Sr^ b^cio r<D^,bJ; 
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iiiw^:^ i "9 , Mia^*lcov^Ttt 1/10 O.Olg JCgtt, LTHfiiz!^C0^gjSE*J 
3.1.3-7 io J; TJ«^ 3.1.3-5 tdn^ L^ho i^JlT<^a "J T' fo 6 , 

iKi IWI^cD PO il^^(on C3' r i: ;45^;b^ofc„ 

y /u-fb Ti-MWW MjStOtttfe^^l # 

^fl5T'«?5;4^ :rD-bry<LiSr%x/c^-^. T -<? h > i: H2O2 /!»^ b . <^ — /u^^ — :?}- 

RfL^m^^m 3.1.3-8 is xxj^m s.i.a-e {r^-To 7i^mmt:m\^^tim^(Dmf^m 
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0. 



^ S 0. 

I 

too 



o 



o 
m 



0, 



0, 



0, 



0 

8 
6 
4 
2 
0 



* — » t 1 














< 










s 










1 




P 










1 




1 








i 




1 














i 








1 


i ^ 







g| 3. 1 



3-7 



THF 



fxit-^ti^ : /N'-vJ^/x^K &mU&. 40'C.EE;'J 3MPa-G. 

mm-.BUi 0. oiog.c3' tog. mm2. tg 



^3.1.3-5 -> U ; WLT i -MWWMj^i^fjffiilglS : ^UmmcD^M 



mm 








THF/yJc 




mm 


h 


1 


1 


I 


1 


1 


H202!|!i;{b^ 


% 


37. 5 


21. 5 


23. 6 


1. 5 


34. 8 


C3' uitm 


% 


2. 38 


1. 41 


1. 52 


0. 32 


2. 04 




%(on C3') 


99.8 


98.0 


99. 2 


99. 0 


97. 9 


?om^m 


% (on H202) 


92. 9 


87. 3 


88. 1 




79. 8 


mmim. 




0. 51 S 


0. 335 


0. 363 


0. 078 


0. 485 




Dimol 


5. 15 


3. 35 


3. 63 


0. 78 


4. 85 



THF : T^7t^'077> 

ixJ.B^{'|- : /-^ y^lichU 'lO-C. I'Lil 3MPa-G, mi^-.^flM 0. 01 Og. CS" lOg. mmi. Ig 

ftiWi : Wm/ anzm or or 7th> or THF or /K)/4^ = o:47. 5:47. 5 (miiUt) 
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ms. 1. 3-8 i^^JMtTi-mmuwm^nW: 

/N'-v-J'&'lt^ bilO'iiLm 40t:. BL/J 3.MPa-G. fl!b*iiE:t9* 0. OlOg. C3* lOg 
H202/(7t^r^g» and/or i§)fSl2. Ig 



mm 








I. 


c 


mm 


h 


I 


3 


1 


3 


1 


3 




% 


37. 5 


75. Z 


2). 5 


39. 6 


34. 8 


38. 5 




% 


2. 38 


4. 36 


I. 41 


2. 43 


2. 04 


2. 34 




% (on C3' ) 


99. 8 


99. 8 


98. 0 


97. 2 


97. 9 


96. 9 




%(on 11202) 


92. 9 


85. 0 


87. 3 


81. 9 


79. 8 


82. 9 


mmi-m 




0. 515 


0. 346 


0. 335 


0. 191 


0. 485 


0. 184 


PO^kJiltfS 


nunitl 


5. 15 


10. 39 


3. 35 


5. 73 


4. 85 


5. 52 



iVVirt : H202/(?t'hif'lil «»r I'n-W or /|0//K = 5: -IT. 5:47. 5 (-Ti^iUt) 
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H2/02t)^h in-situ X- mozir^^-r ^ mm t Lx it. w¥^m(Dm^<om'o . 

7!>i^htlX\'^^o^(^tzib.T± h=- h y 7 — /WTKiS-^t^l^T- H2/02/C3* 

y/W (23.75%) /tK (23.75%) /^^y—JU (47.5%) /H2O2 (5%) ^?0!^fflV> 

|SEi-2>*J^ J: 'irofc, 
SJ^ISm^^ 3.1.3-7*5 J; tJ« El 3.1.3-9 {r^-t-oH202«^O^B#^^'fb^^-5 <b . 

iSi*/^ i #x C^nSo PO iS^*(on C3' )^^^t T-fe h= h y /WtK^^i^ 

^5 ;^ ipS t C ^ o fc «6 T- ^ „ 

h y /i-/7K^^<oK/^;:^m{-*r UTs MJ5i4tg35S:ici|ii{c^*,-c*5 , H2/O2/C3' 




0 I 2 3 4 5 

mm (h) 

ma. 1 . 3-9 -> y yufb t i - Mwwmmi^ x^po a-fiJtSf&T^ * 

< :y ^/X-E? SfT'/^.g 40"C. ./± :^ 0. 65MPa-G. ■ 0. OlOg. C3' lOg 

H202/(7thrh«M and/or / 9 /A mmz. Ig 
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3.1.3-7 V /Uit Ti-MWW f&m^ J: 6 PO -^^RSt^^^^ 

: ^ y —/i-o^^m 



mm 






MeCN/ 








MeCN/7k 




MeOH/7K 


MeOH/7K 


f^m (h) 


1 


3 


3 


1 


3 


(%) 


2.9 


1.1 


2.8 


3.9 


3.0 


H202*5<t:^ (%) 


37.5 


75.2 


45.7 


21.5 


39.6 


PO on Cs") 


99.8 


99.8 


98.9 


98.0 


97.2 


PG ilt'^^Cro on Cs") 


0.15 


0.24 


0.61 


0.69 


0.97 


MP on Ca') 






0.46 


1.31 


1.81 


PO m^mi% on H2O2) 


92.9 


85.0 


80.1 


87.3 


81.9 


/ibiftfi&ttdnol-hi-g-cat) 


0.51 


0.35 


0.23 


0.34 


0.19 



MeCN : Tth^MM. MeOH : PO : 7' pfl/mt'fh'. 

PG : 7' Pf MP : D/^• y-A'^, 

: ^< y^^Jt RSt^^^m 40°C,ffi;^ 3MPa-G, mm-Bm O.OlOg, 
C3'10g.H2O2/(M e CNand/orMe OH)/7K 12.1g 
H202jSS (f±iA) : MeCNf:^mm : 4.57wt%, MeOH/^Kj^!^ : 5.02wt% 
MeCN/MeOH/Tk^jK : 5.19wt% 

• Ti-MWW n^mz-^^i) H202^S^O^^^-o^^T 

&^T(om&<o U202mm^mm\^. v^y/u^b Ti-uvfv/ mm^m^^ti H2O2IC 

• 2wt%H202/49wt%T-fe h ^ h y yU/49wt%7K 

• 5wt%H202/47.5wt%T-t h = h y /W47.5wt%7k 

• 10wt%H2O2/40wt%T-fe h= H yyW40wt%;^c 

• 25wt%H202/34wt%T-fe h - h U /W41wt%7K 

SlS:M:^«rll 3.1.3-10 isXXJ^m 3.1.3-8 {rTj^-fo TS-1 ftfejS^-CW HzOif^mi: 

\cmmmittiitm\^xm< fi^^t^^rnhnxi^^a^. i^})ji'itTi-Mwwmmx' 

X\t. H202iS-^ b%)ik-f<Dm'^t\t-<xmm(r>m\^i)-i^^<^T\^X\>^^^k 
Jj^m^^ttfCo r(DJgmJ:'3> 0>J;t<*. H202§!?it V h "efi. ii^^/^Lfc 
10~20wt%<7) H202^igieL-Cl>€>;4^ H202fe PO zfy y hjifflB#li, H2O2 
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• # 



r. 20 




mm (h) 

!g]3. 1. 3-10 v'll MtTi-m'\Smt^PO^f^^ft-'^^ 

•'t-z^-Stc; St£:ia»^' 4V\2J£h 3MPa-G, fij!f«:m^ 0. DlOg. CV 10K 



V? 3 . 1 . ;J - H >- 'J /UftTi-MVnVJii*^ P O &f5feStc;$S^ : H 2 O 2 





O." 


2. 0% 


5. 




9. 


7\ 


24. 


4% 




h 


1 


1. 5 


1 


3 


1 


■} 


1 


:3 




. •) 


76. G 


87, 1 


37. 5 


75. 2 


20. 2 


31.0 


S.9 


13. 3 




.'U 


2. 03 


2.32 


2. 38 


4. 36 


2. G5 


4.21 


2. 49 


3. 69 




0..» C3' > 


99.6 


99. G 


99. S 


99. 8 


98.8 


99. 0 


97. 1 


97. 7 




"..(..n ll-JO'J) 


S8. i 


S8. 2 . 


92.9 


S5. 0 


87. i 


85. 1 


76. 4 


73. 0 




tl 


0. 4Sy 


0. :it3S 


0.515 


0. 346 


0. 60S 


337 


0. 600 


0. 293 


Pti'k'iit'-ii: 


tlIIn^> 1 




5. 51 




10. 39 


(>. US 


10. 12 


00 


S. 78 


/ < -.' •/• {.y. I- 


i^Wt 40 C. !.t: ^> 








iuc.ll2t«:: 
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(4) Ti-Mww mm^m^i^ti ii202^itmm 

->y /Kb TrMwwfttjK&ffli^T H2O2 ^ it mm ^n':>tco p&miii^)i^±<Di^v 
^i'itTi-Mwwmm^m\'K Ts-imm<D 11202 ':^itmmtmmi:in':>t:.o m^%:m 

3.1.3-9 {cjj^-r. TS-lttiSEI^^, H2O2 ti^J^<b /v.'fb Ti-MWWItt^-C'li, ^ if 



^ 3.1.3-9 Ti-Mww mm ^m^^tz H202^'itmm'^^ 



mm 


mm 
mm 
/g 


H2O2 


H202 


H2O2 

/% 


Ti-MWW 


0.01 


2.018 


1.998 


99.0 


T 


0.01 


4.934 


4.945 


100.2 



: y<'y^Rlt^ Rft^^m. 40X:Mtl O.lMPa-G, mm-f^M O.OlOg, 



H202/MeCN/7K:2%/49%/49%,5%/47.5%/47.5% 12. Ig 

(5) H202 Jr i-S C3' ^^^"rv'ffcR^^CtCjbMtS Ti-MWW /te^K^^ If flS 

® ^ ^ if ffi ffl »S li S ^ ®^ ;^ 

8mm*<0::^X>'U^^Ji:^{c:, 0.5~1.0mm (c^S i/^T'^^"^ b7t*44^(D 

y /v-^a^^-fr, ^EiSJtStt 0.4g/cc -Cfcofco y^oh'uiy:// 

;^iSr«t?^L/jJ;aSb O.TMPaG {C#JEL^o H202/W«il^i«/;ic (5wt%/75wt% 

/20wt%) m^mm<DJii>7^X'mf^L. :^-r/i'^<;^iSr 4o'C{r#taLfe„ 0f:^B#M 
m^wm^mii. &LT<Dmmtmm<Dm^-^x'n^ti. 

• Ti-MWW ttjg^-f T-fe h=^hV /WTk^iE 

• ■>'y/p{k Ti-MWW tea^ + T-t h= h y /wtK^M 

• > V y^it Ti-MWW mm + y y -/WTk^i^ 

SJCSB*P«'Jtt,Sf£;r^^&m.*;] 10h~^ lOOh X-^>'^V V:/^=ffV^, BffilB U^, 
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Ca' ^>'^ 




Nz 



T h 



3 :^ =1 2/ ^ 



®{^IE«Lfc^j!«T', Ti-MWW jttiK^ffil^T 



3.1.3-10. *3ctt>*lll 3.1.3-13 {C:^-ro * D t° U V < i^KHX 

3.1.3-12 t:::^^-, 

iJKtB#)<^Sii(c POiIX^*jJ;tJ«PO (on C3' ) <o^B#^{t<S:ai)fe bfc„ 

ttfco pojix^fi, Ki^-^^hm 100 NpFBTmT'Sisrfaj&*^ 10 BtBq^<D po iR^cD 

50%5S^-C'TASoTt^fc„ PO iM4R^t>^>!r {rT?J^oTi/^5o ^l^l- VO m^ 
$(DT;5»ofcJ©Eg*i, ^ 3.1.3-10 (CS^ L^h J: 9 Jc, 3£(c^ K ^ i^:?'a x-? / — 
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itz. la 3.1.3-12 (c^-Tcfc 9 H2O2 m-t^ ^T(oj: 0 i^wtmn'^^ 

^•rSzSi. r <D{t J; <? tf^-rs ir^Silcffiffl ^tt/jJd^ofc HzOztOfij-g-fi. $5{k 
L/C H202ic>!t LT, 4%X*ifo 5 ^ i: TJ^^d^o/Co 
H2O2 — H2O + I/2O2 



H2O2 



^ 3.1.3-11 (cii^i- J; 0 mhA-\^n±mm-^t!i^(D:)^iK Mmm^r-iS:\^^. 

m^i^<Dmmco SEM M^<Sr^f ofc„ ^fS^^m 3.1.3-14-111 3.1.3-17 {CTj^-To 
• Ti-MWW mm^. wet {c/d:2.*-C^^K^r-ag L-TTi^Pj. 40MPa 

rtbe>coi$;^j; fj , Ts-1 mmx'o hm7i<imx'^-^i^z tBioti^ ti-mww 

I ► 

Ca' 
H2O2 
PO 

PG 
O2 



it) (75 ^^1) 



33.482 mmol 
24.082 mmol 



out 



in 



mmol 
22.679 mmol 
2.510 mmol 
0.064 mmol 
0.164 mmol 
0.029 mmol 
0.060 mmol 



5«lM2P:i-/h*i'-2-7* |>'^• ;-*,2MlP:2-;ih=ty-l-7' /-A- 

0 3.1.3-12 mmRmnmi^niisLSi09j-i\>/7kmm) 
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60 
50 
_40 

S20 
10 



?omiRW%(on C3') 



□ 



□ 



□ 



□ 



□ 



-J L. 



-J u. 



100 

98 

96 



94 

92 1 



90 



88 



0 20 



40 60 

mm (h) 



80 



100 



3. 1 . 3-13 



m^mmmKft' fxlt-U^ W-C. BLJi O. eSMPa-C mH^-.O. S-l. Ommfe-I^p^ 

0. 50g(l. Zee). C3' lONCCM. MeOH(70X)/H20(25W/H202(4. 968X)fgfffi 0. 22g. /min 



*3. 1. 3- 


- 1 0 MSAI 




T i -MWWMiS, 








h 


li. 6 


20. 5 


40. 6 


60. 6 


96 






NXCM 


10 














g/min 


0. 220 










C3* /H202 






1. 39 














% 


14. 4 


12. 3 


7. 8 


9. 9 


5. 5 


cz' ^im^z 




% 


14. 19 


13. 14 


1 1. 14 


9. 3 


8. 26 






(on C3') 


94. 3 


93. 5 


93. 4 


91. 5 


90. 7 




9/ 
/o 


(on C3') 


0. 81 


1. 13 


0. 78 


0. 99 


I. 05 






















(on C3') 


4. 89 


5. 37 


5. 82 


7. 51 


8. 25 






% 


105. 3 


106. 0 


107. 6 


103. 0 


106. 0 






% 


17. 7 


16. 1 


13. 4 


11. 5 


9. 8 



bLf^'^M\- : {m-aLlMmm^fLArvr 70-. ^ynmiNmnm). mtM^ 40*0, ff.fi 0. 65MPa-G. 

MiM.O. 5-1. OmmlKf^i-SW'i 0. 50g(I. 2cc) 
^ 1 mimuii : .Me()H(70X)/H2O(25X)/H2()2 (4. 968!!;)?^??^ 0. 25cc/iDin 
^2 m02mt>¥: (mi?;H202->fcSSH202) /m*&H202 
^ 3 C3' Uitm : {#^$^C3' - (lk/:3tP0+'l-:;i)cPC) ) Xfma' 
^ 4 ^inm : (*/xi^H2()2+'l-:;i3cPO+'l-:)i5cPC) /mm-m 

^ 5 PO«|y#'. : 'l.bSPO/ (*:J.>ci^H2()2i'l-:»i)tP(H'k»KPG) 



-198- 





-200- 

*^PST WAILAQtE COPY 



• # 

m 3.1.3-11 Ti-Mww f&mmmf^^ y< -> ^Rft^ t ^^mRft<Dm 



N 

0 


mm 




mmm 


mm 


(mol/h* g 
-cat) 


H2O2 

(%) 


po mm.m 

(% on C3') 




Ti-MW 
W 






0.01 


0.150 


9.34 


91.7 




T 






0.5 


0.007 


14.4 


94.3 



^It-^i^ : y< -y^KJit:^ : RH^^iS.^ 40X:,}^tl 3MPa-G, O.OlOg. 



C3* lOg, 5%H202/47.5%MeOH/47.5%7k Mm 12. Ig 

m^^mm : ^ft^i^m 4ot:,iE:^ o.esMPa-G. mm-B^ 

O.OlOg, 

Ca' lONCCM, 5%H2O2/70%MeOH/25%7K 0.21g/min 

ofco 3.1.3-12, *5 J; tJ«ia 3.1.3-18 tc:^-r„ ^ft, a f u :x Sr |^ 

< ^nU^%:m 3.1.3-19 iCTT^-To 

lOOBfP^^^-CT'-^tcHf f,o% Sr-g-*TSJ!SM*&#^ 10m!Sl^(DPOUm<om 
50%~60%S«*T'T^So-CV^5 t ^iS^nSo 

mf^t t h\^FOm9i.m (on Ca' ) LTv^5^s, 

tb*»?)> Ti-MWWftfeaE1i|rj^# UTV>5 2J^ (B) 0-?fBJiSftttTgf;fe*S 

^ 4100wtppm -C*)ofc„ 
^<y^^;S:i:teaEfilft€rJttS!-r5 ty<iy^<Dm 3.1.3-13 iz^-tJ:. o tc. 

*fc. H2O2 ;6s^>fi?-r6 <b , J^ATO J: 9 tcig^;5S|g^-rS;5^ H! 3.1.3-19 
(ciF L/c%gHX^cofiS J: «3 tf-^-r 5 <t m^\z'^m^i\.fiiii^^-k. H2O2 Ofil-^ 
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# 



60 
50 

_40 

220 
10 
0 



□ . 


Q 


□ 


► 

□ 








< 


♦ 


♦ 





0 



20 









-0-?omiRm/%(on C3') 








1 1 1 ll 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



100 
98 

96 ^ 
94 

92 S 

Oh 

90 
88 



40 60 



80 



100 



13 3. 1. 3-18. mmyiimiT I -uwwmm 

l*irt'.*riftJlfljg*& JK.teflilt 40^:. f£ fl 0. eSMPa-C f&mo. 5-1. Oinin(KPf,9, 0. 500k(1. 2cc). 
C3' lONCCM. McC.V(iO«/H20(Z5«)/H202(.SX){?f;ft 0. 21g. /fliin 



mm 


h 


10 


20 


33. 4 


60 


75 


100 




NCCM 


10 




4 — 










g/min 


0. 211 




< — 








C3' /H202 


mt 


1.5 




< 










% 


51. 1 


49. 7 


63. 6 


39.2 


32. 1 


41. 3 




% 


29. 63 


A \. 55 


27. 59 


35. 12 


27. 02 


29. 66 


?ommm 


% (on C3' ) 


97. 8 


98. 5 


98. 6 


98. 8 


98. 8 


98. 9 




% (on C3' ) 


2. 2 


1. 5 


1. 1 


1. 2 


1. 2 


1. 1 




% 


90. 5 


117. 4 


77.9 


114.0 


108. 8 


103. 6 




% 


18. 1 


.56. 3 


52. 5 


35. 1 


37. 2 


29. 7 



MSJtrO. 5-1. Qmim'hnx 0. 50g(l. 2cc) 
^ 1 mihl : McCN (70$) /H2() (25$)/iiZ02 (5S) ifm 0. 2 1 g. /mi n 
$«2 WUVmit^-: (^)^<ff!H2()2-*lx)i^^l2n2) /mmm 
^■i G'^iWt'M : {fJl;$fti:,r-('l;iW)t'l-;,lci>G) \/fmdX 

^'l mp^^ : (;^&*6FI202f<l:)jlcP0+'l:/A'I'G) /fiUitll202 
P(llR-=f. : ''l-.tiltl'O/ (;<<kAWl2(l2l'l-:/i^i'(l('|:(,!tP(;) 
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R^L^mi^ lOOh ^ 
J: «? (60 5^F«^) 



C3' 26.786 mmol 
H2O2 17.902 mmol 



out 



m 



C3' " mmol 

H2O2 10.505 mmol 

PO 7.945 mmol 

PG 0.093 mmol 

O2 0.253 mmol 



El 3.1.3-19 mm^it^nm^mifsL^iT ^ h^h vy\-/7Kmm) 

« 3.1.3-13 Ti--MWW«*$^i?ffli^^ : y< y ^ RJt^ t mm^ft^<Dm\^^l^ X ^ 



N 
0 


mm 






mm 


(mol/h* g 
•cat) 


H2O2 

{%) 


(% on Ca') 




Ti-MW 
W 






0.01 


0.515 


37.5 


99.8 




T 






0.5 


0.015 


53.3 


99.5 



5Jt£:^# : ^< y ^Sl^: : 40X:,&tl 3MPa-G, mm-^^ O.OlOg, 

Cb' lOg, 5%H202/47.5%MeCN/47.5%7k BWi 12. Ig 
@3t5S»ltii : dLSt^m.m 40X:,mtt 0.65MPa-G. 

O.OlOg. 

Ca' lONCCM, 5%H2O2/70%MeCN/25%* 0.21g/min 



T-fe h h y ^\^l7^mmX'(Diy V /i-it Ti-MWW tt # # I? {BB ^ _h IE R 
J; "9 . n^tzo 1^^^*3.1.3-14, *J J; 3.1.3-20 Jc^-r„ 

PO iltR^JJ I? 100%i£ < ;i5>o PG ^ /> ^^ let ;Ci»75> ^s. P> -f . ^ (c fgli 
^ -tt 5 S H fo 5 ^ h6 14 ^i^ B|& $ it , 
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# '# 



(iO 
50 

o20 
10 



il3 



□ 



20 



u 



■^?mmw%ion c3') 



-J L- 



40 60 

mm (h) 



80 



100 

98 

96 g. 
94 ^ 
92 g 
90 



88 



100 



1 . 3-20. ^mwriYimitTi-yim 

0. 23l2g(0. Ccc). C3' I. 7NCCM, MeLX(705)/H2Of2SS).H202(:)'«i"?f!»5t 0. lOg. /mill 







10 


M 


45 


79 


97 


c3' mm 


NCCM 


4. 7 












g/min 


0. 211 










(;3/H2()2 


tint 


1. 48 












% 


53. 3 


40. 4 


20. 5 


20. -5 


25.9 






27. 17 


19. 07 


23. 87 


19. 12 


15. 69 


vmmi 




99. 5 


99.3 


99. 7 


>99. 9 


>99. 9 




•';;(on a') 


0. 3 


0. 7 


0. 3 


trace 


trace 




% 


S7. 5 


88. 0 


II 1. 9 


108. 3 


97. 3 




% 


4(5. r, 


32. 1 


30. 7 


U. 6 


23. 9 






IOC. Vl :}} 


0. iioMPa-C. 



« I miWi : .\K't Vl70S)/lliM)(2.1!S)/il2l)L'(r>S)lftfli{ 0. lO.i 'niii 
iSL' ii-J',)L't/;fi:4' : (.^!!;S^'^!!2()l' - ^<':<i.c;ill'i)3) / f!tT;;II2(i2 
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"C-MASNMR {:iX^'>V /^m<Dm^^rf'Dito ^SUSria 3.1.3-21. *JJ:0?ia 
3.1.3-22 KJtm(Df&!>^ii. lfc^SJ55 + ;^>T'?^C7!l»ofc*V^;0». y-fXAS^ 

<tHTl.^^„ ^«:*T-|iffi5|5TV^/f V^;iS, U S fi ^ ft> ^ T' t -f ^> g| 



.1 



)! 



A 



ti 

i5. 



..I JO -i.' 



SI 3.1.3-21 *SJS y /^<b Ti-MWW <D i3C-MASNM R 














■J 


























Air_.*. 


70Jj7. Ait Hz 


rn 






















'!iJt i* irto'>*tcn ~~* 


iV-WT 
























.Mr tz 2tkt: 




V 




•JOOff.o:* ih 






<;/ 












S.T 


'50.1 :iz 










rs 








.ItftJ //r 






.V 












iU 

















•if 



HI 3.1.3-22 SJ^^^ v- y >'i'{k Ti-MWW (75 "C MASNM R 
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BIST AVAILABLE COFY 



m^m-^um^fkx'\-t. Ca' /H202^/nt = 1.5 m^<D-:f^ t* ^^/higfijo 

tz. C3' /H2O2 ^>'i'J:b*5fiM'k 7 r ^ ^ — r-feS*>?il^^wyh46, C3' /H2O2 
*/WJt = 5 ic^M UT@^^«iiSf£:|l®|=SrtTofc, JS^^^ 3.1.3-15 IC^ 
i", r(D^*J;t), C3' /H202^/^it{4#)$^::^l./<CoTV^/j^v^ tSi^tLSo 

^ 3.1.3-15 Ti-MWW/te^l¥tf*g;S: : /< ^ S JJ;: <b flSii <^ iS J; S 



N 
0 


mm 




mm 
*/g 


C3V 
H202 


Total 


PO mm 
/% 


PO m^m 

(% on CaO 




Ti-MW 
W 




0.5 


1.5 


100 


42.8 


98.9 




T 


T 


0.5 


5.0 


104.5 


41.5 


99.2 



R^-iki^'F : m^^^m : Sl^r^aS 40'C,JE;^ 0.65MPa-G, toiK:0.5- 1.0mm 
0.50g,C3' lONCCM or 33NCCM 
mm 5%H2O2/70%MeCN/25%* 0.21g/min 



(6) Pd/Ti-MWWfti^SiaM^f^ 

*SM*L^^o *fc. :4^fi£Lfc{4 H202J4, i-<*{C Ca' ^JJ<=^lr i^fkRfStCtN^^iX'S 
*:dSM*bV\ fiP*J, Pd/Ti-MWW ftfej!S{C*J ^^T f4. Pd (±B^*it755iS5 < . f9 1^ 
Ti ett^,<S:^< «FO Ti-MWW iW^LP^ {cfeJt ^ tb^TJ^M* Lv> <!: 5 n<5o t 
ISSliUfc Ti-MWW /ttaE<^ TEMS^^^ fro fco 0 3.1.3-23 iz^-to 

m^^mfi^M^^ti)t>m< n^^^n^M Pd -c^So m<Dx o t-. si^f* i~2nm m. 
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8EST AVAILABLE COPY 




3.1.4 m^^m 

:/Db*UVd»P,lR^ 20%W±T-7*n f > dp iJ- ^ K jSi jg-T -5 7° n -fe ^ O 
m^^Smt U, *3|I/SI^75^P><0 in-situ J; fu>;*-dr 

-Jr- hftlsjgit LT, MWW ig «r 5^ y -> y -ir- h 

• : vt^Mih'mm'&h ^Hx^tz Ts- 1 < ±minkmm^ 

• TS- 1 mmtltMfJ: 'O . ;< ^ y -/^/TKa^f^^lSE "C t V>tttg o T 

• 100 ^m<DMmm^mmxi-x. ^j]mmm<D 1/2 m<Dmm^^^mm.x 

• y /v-fbjc J: 5 Ti'Mwv/ mm (Dfs^i^± 

Ti-MWWft!5iSEOfl?tlf J: ij , SlT(DZti)^^Ai!>^'^1to 

• Ti-MWW«!ii*4, 6 1 i»:Wf-ii^mm<D:mx}^ h (D ^ b {r:*:#/jMSt 

• 13C-NMR i v- y /I'Yt: Ti-MWW )^ii^»4, SH^Tb^S J^i^ t ^ 
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mmt LXT± h =^ h V /PS:StR-r6*:(-<fc "9 . ©J ^ #1 <^ *I /O^ bJ 

3.1.5 ^'ik<owkm 

^'L^lc;^ftSrjt*TV^< ^J&T'fcofc/JS, ¥^ 13 ^Sf4, ^ / -/W^iS^^ 
-e<^ TS- 1 fl!l!jaE<^ttie?r;^ t < iES^Kr- >->-y/u<£:«FO, Tir > :^ h y /u^ 
jaEmr-<^) Ti-MWW fttja^Sr^ffii-:: t ifim^tcf^^. Ti-MWW IfetEll 
iriftfkLTto l4<^iS«. ¥fi5c 13 ¥-^«^fifem?r t <!: t-. :/ p t° u 

g^^ii^S-rs^cAJc, J, fit) /j; IS Mi; bTWTtc^l-IiJIi^^^ bT53fg«r 

©tK^/®?^*^^ in-situ ^§^{b^^*'g'^-t-^ PdMiE«r»^^ 

Pd/ Ti-MWW fit m -fr S #f O % 

@Ti-MWW i?!blS<z) H^ji Sftl!iE#^efe^43 J;t/ftb^^Sfe;^te«:^«>^cfct5i«^ 

®:7°at'I/>'yif-i'iJ'/V. m^V^^ ^ /Kc^ffJ^; b fc 7° n ir ^ fli |g -f -6 

®H 2 O 2&^p f u>;d-df-t^^ K®iig^p.ir;^^co^^T Ti-MWW ftbj^ 
o # S: S A » L p -t ;^ o V N T 1* H * fir 9 o 

1) DIRASSREPORT 24-5 -^y^y^ h/!!b^<^iiM i <b^III<7>?t«,65.(2001) 

2) if :*-^'f h<0*4#i: 1.(2000), /Mf S^.A^I i^BJ^B 
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